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(54) Mobile communication system, mobBe base station, and 



(57) A mobile communication system involves a 
mobile space defined in, tor example, a train, and 
mobile terminals available in the market When the 
mobile terminals are used in the mobie space the sys- 
tem presides them with value-added services excfcsfre 
to the mobile space. The system also includes existing 
base stations each controfiing a fixed radio zone that 
covers a predetermined area, and a mobie bate station 
for controlling a mobie radto zone allocated to the 
mobile space where the mobile terminals art used. The 
mobile base station serves as a mobie base station to 
communicate with the extsbng base stations, and as a 
fixed base station to communicate with the mobie ter- 
minals when the mobie terminals are in the mobie 
radio zone. Also provided is a method of continuing 
such a system 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the hvention s 

[0001] The present invention relates to mobile com- 
munication and, particularly, to a mobile corrvnuntcation 
system involving a mobile base station that is installed 
in. tor example, a tram to provide value-added services '0 
to mobile units such as cellular phones and pagers that 
are present in a mobile space formed in the train. The 
present invention also relates to a method of controlling 
such a system and such a mobile base station. 
[0002] The present invention allocates a mobile ratio is 
zone to a mobile space defined in. for example, a pubic 
transport unit such as a train or a bus, and provides spe- 
cific services only to mobie units that are present in the 
mobile racSo zone. 

20 

2. Description of the Related Art 

[0003] There are no prior arts tftat employ the concept 
of assigning a mobile rack) zone to a mobile space so 
that the mobile radio zone may travel together with the 23 
mobile space. This cqncept is advantageous in dearly 
separating the inside of the mobile space from the out- 
side thereof. 

[0004] The prior arts enploy fixed racSo zones, which 
are unable to separate subscnber terminals that are jo 
present in the mobile space from those that are present 
outside the mobile space. The prior arts, therefore, are 
unable to provide exclusive services only to subscriber 
terminals that are present in the mobie space. 
[0005] Rgure 1 shows a mobie cmnviication sys- 35 
tern according to a prior art 
[0006] Anexistingb8sest8lon10(A)hasafb(adr«clo 
zone 20 (CzA) in which a mobile space 30 (8) travels 
The mobile space 30 a o c ommo dai es mobile subscriber 
terminals 40 and 41 (a, b). A mobile subscriber terminal 40 
42 (c) is inside the zone 20 but outside the mobile space 
30. The existing base station 10 provides convnunica- 
tion services to the subscriber terminals 40 to 42. 
[0007] The existing base station 10 cfrectfy controls 
trwsub6crtatennftrtato40to42wift 45 
and speech signals and* therefore, cannot Know 
whether the subscnber terminal 40 is inside or outside 
the mobile space 30. The existing base station 10 sim- 
ply provides the same services to al of the subscriber 
terminals 40 to 42 without cSscrmnating the subscriber so 
terminals 40 and 41 that are inside the mobie space 30 
from the subscriber terminal 42 that is outside the 
same. 

[0006] If the mobile space 30 wants to provide the 
inside thereof with specific services such as arrival time 55 
notification, the mobile space 30 must have devices to 
dsplay the information, or passengers in the mobie 
space 30 must have special receivers to receive the 



information. Such display devices involve costs, which 
may be absorbed by cispJaying corporate advertise- 
ments thereon. The costs of such special receivers, 
however, must impose a burden on passengers 
[0009] Instead of the special receivers, the existing 
base station 1 0 may employ standard subscnber termi- 
nals to use special cfial services. The mobile space 30. 
however, travels along a route where there are radio 
blocking objects such as high bufldngs and tunnels. It is 
impossible for the existing base station 1 0 to secure sta- 
ble cormmcation tor the subscriber terminals in the 
mobie space 30 that travels along such a radio blocking 
route. 

[0010] When the mobie space 30 moves from the 
zone 20 to the next zone 21 at a high speed, channel 
switching and position regis t erin g processes simuttane- 
ousfy occur between tie existing base stations and the 
subecrtoer terminals in the mobile spece 30. to maintain 
commun ica tion between them This may tempor ari ry 
congest a network that connects the existing base sta- 
tions to one another. At the same time, each subscrber 
terminal must scan perch channels to exhaust the bat- 
tery thereof. 

SUMMARY OF THE INVENTION 

[0011] An object of the present invention is to assign 
at least one mobile rado zone to a mobie space such 
as a train or a bus so that the mobile radio zone may 
travel with the mobile space. The mobde radio zone 
dearly separates tie inside of the mobie space from 
the outside thereof and provides subscriber terminals 
that are present in the mobile radio zone with exdusive 
services. 

[0012] In order to accompfi sh the object the present 
rventon provides a mobie convnuncation system 
relucting existing base stations each for controling a 
fixed radio zone that covers a p re d e t erm in ed area, a 
mob il e base station for controling at least one mobile 
rado zone assigned to a mobie space, and mobile sub- 
scrfeer terminals. 

[0013] The mobie base station has a first corrtnuni- 
cation unit for convnunicating with the existing base sta* 
tions* a second communication unit for convrunicating 
with the subscriber terminals, and a confrol unit for con- 
troling path connection between the first and second 
conn nu ni ca b on units. 

[0014] The first communication unit connect s and 
switches channels to the eoostng base stations, inde- 
pendently of the second confwmnxsation unit The first 
comrnwiiCfl b Qfl unit holds control channels to the exist- 
ing base stations and scans perches sequentially tor 
released ones of the control channels 
[0015] Th* second cc*rm*Kation unit connects and 
switches channels to the subscriber terminals, inde- 
pendently of the first conviunicAtion unit The number 
of mobie radio zones controfled by the second commu- 
recation unit is at least one, and the second comrnunica- 
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ton unit communicates with subscriber terminals that 

are present in the motile radio zones. 

[0016] The second communication unit makes the 

level of signals transmitted thereby higher than the level 

of signals received thereby from the existing base sta- s 

tions. 

[0017] The mobile base station further has a service 
unit for providing specific services to subscriber termi- 
nals that are present in the mobile radio zones. The 
specific services may be individuaJry provided to the io 
mobile radio zones. 

[0018] When entering into and exiting from the mobile 
radio zone, a subscriber terminal according to the 
present invention connects and switches channels if the 
entered or exited state continues for a predetermined is 
time. The mobile base station may confirm the entered 
or exited state according to whetter or not the state 
continues for the predetermined tone. The ejusting base 
stations may confirm the entered or exited slate accord* 
ing to whether or not the state continues lor the prede- 20 
lei iiined tome. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The present invention wil be more dearly 25 
understood from the description as set forth below with 
reference to the accorrparrying drawings* in which: 

Fig. 1 shows a mobile corrvnunication system 
according to a prior art so 
Fig. 2 shows communication between existing base 
stations and a mobie base station according to the 
present invention; 

Figs. 3 and 4 show speech channel switching con- 
trol among existing base stations, a mobie base *s 
station, and subscriber terminals accenting to the 
present invention; 

Fig. Sshowsabasfcanangementof a mobile base 
station accordng 10 the present invention; 
Fig. 6 shew en operation c4 a svbscnlw^ «o 
that is in a waiting state and moves from an existing 
rado zone Into a mobie rado zone, accordng to 
the present invention; 

Fig. 7 shows an operation of a subscrtoer terminal 
that is In a wafting state and moves from a mobie <tf 
radk) zone hsoan esusting redo zone, according to 
the present nvention; 

rigs, oa ana 00 snow noang ana swiicrung control 

according to the present vwenbon; 

Figs. 9 A and 96 show transmission power control so 

accordvig to the present vwention; 

Figs. 10A 108 and 11 A. 11B show an operation of 

a subscriber tenia mi that is in a tafdng state and 

moves from an existing radk) zone into a mobie 

radio zone, accordng to the present irrverrbon; ss 

Figs. 12A. 12Band 1 3 show an operatio n of a sub- 

scrfeer terminal that is in stalking state and moves 

from a mobie rado zone into an existing rado 



zone, according to the present invention; 
Figs. 14 A, 146 show a position registering opera- 
tion of a mobde base station, according to the 
present invention; 

Fig. 15 shows a confroJ channel switching operation 
according to the present invention; 
Figs. 16 and 17 show an operation of handing an 
incoming call to a subscriber terminal that is 
present in a mobie radio zone, according to the 
present invention; 

Figs. 18A. 188 show an operation of handling an 
outgoing cafl from a subscriber terminal that is 
present in a mobie radio zone, according to the 
present Invention. 

Figs. 19A. 196 show a channel switching operate 
of a mobile base station between existing base sta- 
tions, acco rding to the present invention; 
Fig. 20 shows a channel swtfchjng operation of a 
mobie base steJon between mobie rado zones, 
according to the present invention; 
Fig. 21 shows a speech termination operation 
acco rdng to the present invention; 
Fig. 22 shows a squelch operation between a 
mobie base station and an existing base station, 
accordng to the present invention; 
Fig. 23 shows a squelch operation between a 
mobie base station and a subscriber terminal, 
acoonfng to the present invention; 
ffig. 24 shows an oporsbon of providing additional 
services through speech channels, accordng to the 
present iivenson; 

Fig. 25 shows an operation of provrfng additional 
services through control chamee% accordng to the 
present invention; 

Fig. 26 shows an oper at ion of providing an incom- 
ing call rejection service accordng to the present 
invention; 

Fig. 27 shows an operation of pi cv king an outgoing 
call reje ct ion service according to the present 
■Mention; and 

Figs. 28 and 29 show an operation of providng 
aooroonaj services inrougn speecn ano cm 111 m 
channels, accordng to the present invention, 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0020) Figure 2 shows communication between exist- 
ing base stations and a mobie base station according to 
the present ■wonbon. 

[0021] A mobile spece 30 travetew^ a rrctf 
munication service area. The mobile space 30 is, for 
example, a train consisting of cars a, b, and c. A mobie 
rado zone is assigned to each of the cars. The mobie 
space 30 travels from a fixed existing rado zone 20 (A) 
to a toed existing rado zone 24 (E). 
[0022] The rnobie space 301^ a nxx^e base station 
for corttroting tie mobile radk) zones to cornrnunicate 
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with mobile subscriber terminals that are present in the 
mobile radio zone6 and preside exclusive services 
thereto. The mobile base station cornmunicates with the 
existing base stations and carries out cornrnurti cation 
operations such as channel switching and position reg- 5 
istering. 

[0Q23] For the sake of simplicity of e xpl a nation, the 
mobile space 30 is referred to as the mobile base sta- 
tion 30 in the following description. The mobile base sta- 
tion 30 starts from the existing racfo zone 20 controlled w 
by an existing base station 10 (A). Namely, the mobie 
base station 30 holds perch channels of the existing 
base station 10 to secure speech channels to the exist- 
ing base station 10 if there are calls. When the moble 
base station 30 starts to more toward an existing rack) 19 
zone 22 controlled by an existing base station 11. a 
com m nicaliun condition with the existing base station 
11 gradually improves from a point 50 (w) where the 
easting raclo zones 20 and 21 overlap. 
[0024] The moble base station 30 scans perch chan- 20 
nela and Britches the existing base station 10 to the 
existing base station 1 1 that sacures the best wrnmum- 
cation condition at the moment If there are conversa- 
tions in progress at this moment the mobie basa 
station 30 switches speech channels far theoonversa- 25 
tiont The similar switching operation is carried out at 
each of points 51 to 53 (x to z). and the mobie base sta- 
tion 30 arrives at a destination in the easting radio zone 
24. 

[002S] figure 3 shows speech channel switching con- so 
trol among the coasting base stations, mobile base st*- 
tion. and subscrfeer terminals. 
[0026] The mobie basa station 30 travels torn the 
existing radio zone 20 toward the existing radio zone 21 
whie switching speech channels. 35 
[0027] The mobie basa station 30 controls one or 
more mobie racfo zones 60-1 and 60-2, which invoke 
transceivers 37-1 and 37-2, respectively, to ractio-com- 
municate with subscriber terminals that are present in 
the mobile radio zones. The mobie radio zones GO-i 40 
and 60-2 co rre sp ond tothecarsaandbofRg.2, 
respectively. A subsartoer tsrmfcal 40 is in the mobie 
racfio zone 60-1 at first and moves to the mobie racfo 
zone 60-2. 

[0028] As wtlba explained later withrefterwice to fig. « 
9. the transceivers 37-1 and 37*2 control the level of 
racfio transmission signals to be higher than the level of 
signals received from the existing basa stations by a 
predetermined value. This is to control the level of 
perches among the subecrte terminal 40. mobie base so 
station 30. and easting base stations 10 and 1 1 in such 
a way as to yvepnbnfr to connection 
scribar terminal 40 and tie transceiver 37*1 or 37-2. 
This level controlling of the present invention entfiee 
subscriber terminals avaiable in the market to be used ss 
in mobie objects to receive exclusive services. 
[0029] CornmunicBtion between the existing base sta- 
tions 10 and 11 and the mobile basa station 30 is car- 



ried out as explained with reference to fig. 2. 
Corrmjnication channels are switched from those of 
the existing base station 10 to those of the existing base 
station 11 at around the point 50 where the existing 
racfo zones 20 and 21 overlap. According to the present 
invention, connection between the mobie base station 
30 and the subsotoer terminal 40 that is in the mobile 
racfo zone 60-1 ts unchanged at the pc«m SO to maintain 
cornrnunication. 

[00301 If the subscriber terminal 40 moves from the 
mobile racfo zone 6O-1 into tha mobie radio zone 60-2. 
the quality of connection with the transceiver 37- 1 dete- 
riorates, and that with the transceiver 37-2 improves. 
Consequently, the mobie base station 30 switches the 
connection of the subscrtoer terminal 40 from the trans- 
ceiver 37-1 to the transceiver 37-2. 
[0031] Fifpre 4 shows speech channel switching con- 
trol among the existing base stations, mobie base sta- 
tion. «" d subscriber terminals. 
[00321 The mobie base station 30 travels from tie 
existing racfo zone 20 toward the existing racfo zone 21. 
^ co ntrol channels are switched Iromcw to another. 
10033] The mobie base station 30 is connected to tie 
existing base station 10 through a control channel 1. 
Under the control of the mobie base station 30. the sub- 
scrtoar terminal 40 is maMng a cal throjgh trie control 
channel 1. As tw mobie base station 30 ap pr oa che s 
the point 50. the quafty of connection with the existing 
base station 10 deteriorates, and that with the existing 
base station 11 improves. 

[0034] The mobie basa station 30 maintains the cal 
c*tr*subscrt>erterTnrtai40u ffasub- 
scrtoer terminal 41 makes a new cal. the mobie base 
station 30 handes the new cal with the existing base 
station 1 1 through a control channel m. Soon, the cal of 
the subscriber terminal 40 completes, while the cal of 
me subscriber tsarina! 41 continues. The control chan- 
nel I through which the cal of the subecrtoertermmal40 
has been completed scans perches to make itself pre- 
pared lor the quality deterioration of the ccvMcranr* 
m. 

P036J Aaxircirigtothepreeert 
base station 30 serves itsrafy as a mobile base station 
with respect to the existing base stations 10 and 11 
through the control channels I and m. On the other 
r^,tr«nxbiebase8tatkri30t«\«sasaftxedbeM 
station with respect to the subscriber terminals 40 «J 
41. In this way. the present invention is capable of 
deerty separating NerarcNcaly higher stations from 
lower stations by using the mobile base station 30 as a 
boundary. 

(0036] The mobie base station 30 Is capable of pn> 
vicirtg the subscriber terminals 40 and 41 . which may be 
those avaiable in the market with exclusive services 
that are fnrited in the train. The excfcjsive services 
include maWng a conversation between the subsorfeer 
terminals in the train, rejecting morning calls to the 
subscrber terminals, ordering semwthing from a catste- 
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ria in the train, and getting inform a tion about the next 
stop of the train. Naturaiy, the subscriber terminals can 
start outside calls or receive tncorntng calls through the 
mobile base station 30. 

[0037] The exclusive services to be provided in the s 
train involve no radio btodong areas, and therefore, are 
of high quality. Even when tie mobile base station 30 
moves from one existing radio zone to another, the 
exclusive services are not influenced by such move- 
ment, and therefore, no simultaneous channel switching w 
and position registering occur. As a result no temporary 
congestion occurs, in a network that controls the exist* 
ing and mobie base stations, and the subscriber termi- 
nals are not required to scan perches to exhaust 
batteries. is 
[0038] Figure 5 shows a basic ar r an gemen t of the 
mobile base station 30 according to the present inven- 
tion. 

[0039] A base transceiver 31 o o mmm i cal ee with the 
existing base stations A base contoJler 32 controls the so 
base transceiver 31. secures channels for the base 
transceiver 31. and scans perches in existing ratio 
zones around it 

[0040] Terminal transceivers 37*1 to 37-n communi- 
cate with subscriber terminals that are present in the 25 
mobile radio zones controlled by the mobie base sta- 
tion 30. The terminal transceivers 37-1 to 37-n also con- 
trol the level of ratio transmission signals in the mobie 
radio zones as wei as the level of perches of the sub- 
scriber terminals. A terminal controller 33 controls the so 
terminal transceivers 37*1 to 37-n and switches speech 
and control channels between the mobie radio zones. 
(0041] A main controier 34 controls the base control- 
ler 32 and terminal controller 33 and selects channels 
between them. An addrSonaf-service suppler 35 sup- « 
plies services that are specific to the mobie base sta- 
tion 30. The additional services include special dtol 
services tnoWiduaiy provided tar the mobie rado zones 
and a service for prohfeiting incoming calls. A mainte- 
nance unit 36 is used to maintain the mobile base sta- *> 
tton 30 as a whole and has a men-machine interface 
such as a personal computer. 
[0042] Figures 6 to 29 show corrmjnicalion control- 
ling s e qu ences among the network, existing base sta- 
tions* mobie base station, and nfww iljsr terminals of 49 
Figs. 2 to St aooonflng to embodunents of the preeent 
invention. 

[0043] The conlroing sequences of Figs. 6 to 29 are 
classified into the below mentioned seven cases, which 
wiU be explained one by one. The details of each of the so 
conwmnication control sequences follow standards 
stipulated in. tar example. RCR-27E (NTT) Recommen- 
dations. The seven cases are: 

(1) handling subscnber ttrnirujJ when it moves 59 
between existing radio zone and mobie radio zone; 

(2) registering position and selecting control chan- 
nels for mobile base station; 



(3) handling incoming caN to subscriber terminal in 
mobie radio zone; 

(4) handling outgoing cafl from subscnber terminal 
in mobie radio zone; 

(5) switching channels for cafl of subscriber termi- 
nal in mobie radio zone; 

(6) cutting cal of subscnber terninaJ in mobie radio 
zone; and 

(7) provkfing occlusive services in mobile rado 
zone 

(1) l^anciing subscriber terminal when it moves 
between existing radio zone and mobile radio zone 

[0044] A mobie subscriber temtinal that moves 
between an existing radto zone and a mobile radto zone 
is in a waiting or taMng state. This will be eaptoirwd. 

1) Vfeiting state 

[0046] Figures 6 and 7 show the operation of a mobie 
subscnber terminal of wailing state moving between an 
existing radto zone and a mobie radto zone. 
[0046] In Fig. a the subscnber terminal in a waring 
state moves from an existing radto zone into a mobie 
radto zone. The subscriber terminal receives a report 
having a higher signal level from the mobile base station 
that controls the mobie radto zone and detects a perch 
channel of the mobie radto zone in steps S101 to S103. 
The report includes data about the mobie base station 
and the position thereof. 

[9047] After recognizing a change in a position 
number in the report the subscnber terminal transmits 
position registering data inducing a machine number in 
step S106. The mobie base station receives the posi- 
tion registering data and trarvmrts it with a mobie base 
station number to the existing base station thai controls 
the mobie base station in step S10& The easting base 
station transmits the position registering data to the net- 
work in step S107. The network has a home memory 
(HLR). 

[0046] Upon receiving the position registering data, 
the home memory writes the mobile base station 
number as the regntered position number of the sub- 
scriber terminal in stap $114. If there ie a cal tor the 
afrieotoei terminal, the mobile base station number in 
the home memory ie used to find the position of the sub- 
scriber terminal. 

[0049] The home memory may be drvided into two, 
one for subscnber terminals and the other tor mobie 
base stater* It may be possible to register a mobie 
base station lice a subscriber terminal in a single home 
memory. Since the present invention relates a ptorality 
of subscriber terminals to a mobile base station, it is 
preferable to prepare a home memory tor mobile base 
stations and another for subscnber terminate. 
[00501 In Rg. 7, the subscnber terminal in a waring 
state moves from a mobie radto zone mo an existing 
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radio zone. The subscnber terminal detects a perch 
channel of high level in the existing radio zone in steps 
S121 and S122, receives a report from the existing 
radio zone in step S123. and recognizes a change in a 
position number in step S124. 5 

[0051] In step S125, the subscriber terrninaJ transmits 
position registering data to the existing base station that 
controls the existing radio zone in question. The steps 
that follow are the same as the corr exporting steps in 
Rg. 6. Namely, the existing base station transfers the io 
position registering data to the network in step $126, 
and the network writes the position number of the exist- 
ing radio zone sent from the subscriber terminal in the 
home memory in step S131 . 

[0052] It is posstte that the subscnber terminal rs 
moves from a mobie radio zone into an existing radio 
zone and quickly returns to the mobie radio zone, that 
an outside subscnber terminal passes beside a mobie 
radio zone of a train that is stopped at a station, that a 
mobie raolo zone passes beside an outside subscnber x 
terminal, and that a mobie raolo zone passes beside 
existing base stations. In any one of these possfcU 
cases, the subscnber terminal may temporarily switch 
the present channel to another that provides better 
radio waves. 25 
[0053] If this happens, however, the subscriber terrni- 
naJ or mobile base station must qucMy change its posi- 
tion registering data. This increases traffic and load on 
the network and hinders communication services. To 
avoid this, the present invention sets a predetermined so 
lag time before sending position registering data when a 
subscriber terminal moves between mobie and existing 
radio zones to change the registered position number 
thereof. Ory if the change lasts tor the teg time, does 
the present invention transmit the position registering ss 
data to the network. 

[0064] Figures 6A and 88 show the lag time control of 
the present invention. 

[0065] A thinly dotted bar represents the level of sig- 
nals received by a subscriber terrninaJ from an existing 40 
base station, and a densely dotted bar represents the 
level of signals received by the subsafeer terminal from 
the mobile base station. In a period tl. the level of sig- 
nals received from the mobile base station is higher 
than that from the existing base station. A penod to is 46 
the lag time between the detection of a change in a 
position number and the execution of a position number 
changing operation. 

[0066] The case of fig. 8A occurs when the sub- 
scriber terminal is outside the mobie base station, and so 
the mobile base station passes beside tie subscnber 
terrninaJ. Since tl < tO, the subscnber terrninaJ does not 
transmit position registering data. The case of fig. 8B 
occurs when the subscriber terminal is on a platform 
where the mobie base station arrives. Since tl >t0. the 55 
subscriber terrrral transmits position re gi s te ring data 
at the timing of an upward arrow mark, 
[0067] In these examples, the subscnber terminal 
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determines whether or not the tag time has elapsed and 
carries out a channel switching operation. Instead, the 
mobile base station or existing base station may carry 
out the channel switching operation based on the tag 
time This enables subscnber terrrtnais available in the 
market to be used as they are for the present invention 
and reduces the traffic of the home memory of the net- 
work. 

[0058] The mobie base station of the present men- 
tion maintains trartsrrvssion power in the mobie radio 
zones higher than that in ambient existing radio zones, 
so that subscriber terminate in the mobile raolo zones 
are not affected by the existing radio zones. 
[0069] The mobie base station of the present inven- 
tion may monitor the condition s of channels of the 
mobfle radio zones and of the arnbient existing radio 
zones, and make the level of signals transmitted in tie 
mobile radio zones always higher then that *i the 

[0060] Figures 9 A and 9B show an example of this 
transnsssion power control 

[0061] A thinry dotted bar represents the level of sig- 
ns* received by a subscriber terminal from an existing 
base station, and a densely dotted bar represents tie 
level of signals received by the subscnber ternw* from 

mobie base station. 
[0062] The example of Rg. 9A occurs when the 
mobie base station in which the subscnber terrrmaJ ts 
present passes beside tie existing base station The 
reception power of the subscriber terrninaJ reaches a 
peak at the center of Fig, 9A. N the transmission power 
of the mobile base station is fixed at a value that is 
higher than the peak, the mobile base station must 
excessively consume power. In addition, the mobie 
base station may provide penpheral subscriber termi- 
nals with unwanted raolo waves when the mobile base 
station travels through an area where tie level of signals 
received from existing base stations is low. 
[0063] Figure 98 shows an example of transmission 
power cont ro l a ccording to the present invention to 
avoid the problem of Fig. 9A. The mobile base station 
variably controls the level of signals to transmit so that it 
isafwaysrtig^byapredeterrrined value than the level 
of signals received from existing base stations. As a 
reeuft the level of signals tr ansm it t ed from the mobie 
base station and received by subscriber temwiels that 
are present in the mobie raolo zones of the mobile base 
station is always higher than the level of signals trans- 
mitted from existing base stations and received by tie 
subscriber terminals. Even when the mobie base sta- 
tion passes beside existing base stations, no switching 
operation occurs in the subscriber terrrtnaia. When tie 
mobie base station moves away from an existing base 
station, the trammnsion power of the mobie base sta- 
tion decreases accordin gl y so that no unwanted raolo 
waves are transmitted toward penpheral sub6criMr ter- 
minals 
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2) Talking state 

[0064] Figures 10A to 13 show the operation of a sub- 
scriber terminal in a talking state moving between a 
mobile radio zone and an existing radio zona 
[0065] In Rgs 10A to 11B. the subscrtw terminal in 
a taltang state moves from an existing radio zone into a 
mobile radio zone. 

[0066] The mobile base station is in an area where the 
existing radio zones of the existing base stations A and 
B overlap and moves toward the existing base station B. 
The subscriber terrrrinaJ is taltong through the ending 
base station A and moves into a mobile radio zone of 
the mobile base station. For the subscriber terminal, the 
radio condition of the mobile radio zone becomes better 
than that of the existing radio zone of the existing base 
station A. As a result the subscriber terminal must 
switch the present channel to another. The subscriber 
terminal sends a radio con di tion report 2 to the existing 
base station A in step S141. The radio condition report 
2 contains radio condtions relating to the existing base 
stations A and B and mobile base station and a mobile 
base station number. 

[0067] According to the report 2. the existing base sta- 
tion A determines that the radio condition of the mobile 
radio zone is the most suitable fa trie subscriber terrrt- 
nal and requests the network to secure a speech chan- 
nel in steps S143 and $144. The network retrieves an 
existing radio zone in which the mobile base station is 
present out of the home memory according to the 
mobile base station number contained in the report 2. 
Through existing base stations (in Ms example, the 
existing base stations A and B), the network requests 
the mobile base station to secure a speech channel in 
steps S145 to S147. 

[0068] The mobie base station receives the request 
from the existing base station B in step S148 and 
secures a speech channel in step S153. The existing 
base station B secures a speech channel tor the mobie 
base station in step $155. The network issues a chan- 
nel switching instruction m step S162 to activate the 
respective channels In steps $164 and $166. Through 
the present existing base station A, the subscriber ter- 
rrtinal recervee a target recto channel in step 3169. 
[0069] Thesubecrfeerterrrsr* tndr 
tioa and t>o mobie base station and existing base sta- 
tion B synchronize each other in steps S170 and $172 
to maintain the talking state of the subscriber terminal 
with no disruption. The existing base station A releasee 
the present speech channel in step $176. When the 
talking state terminates, a posi ti on registering process 
is carried out as explained with reference to Fq. & 
[0070] tn Figs. 12A to 13, the subscnber terminal of 
talking state moves from the mobie radio zone into an 
existing rado zone. 

[0071] This may occur when the mobie base station 
of Rgs. 10A to 11 B returns to the existing radio zone of 
the existing base station A After exiting from the mobie 



radio zone, the subscriber terminal sends a radio condi - 
ton report 2 about ambient radio conditions to the 
mobile base station in step $181. Accordng to the 
report 2. the mobile base station cfetermiries that radio 

5 condition of the subscriber terminal is better in the exist- 
ing radio zone than in the mobie radio zone, and 
requests the existing base station 8, which is presently 
controlling the mobie base station, to secure a channel 
insteps Sl63andSl84. 

10 [0072] The existing base station B passes the request 
to the network in step S185. The network instructs the 
existing base station A to secure a channel, and the 
existing base station A secures a speech channel 
accordingly in steps $166 and Si 87. The mobile base 

is station specifies a target rado channel for the sub- 
scriber terminal in step S19& The subscriber terminal 
synchron izes ttserf with t>e existing base station A and 
rneintains the tatong state through the newly assigned 
channel in steps S197 to $199. The existing base sta- 

20 Hon B and the mobie base station release the preced- 
ing channels in steps S202 and $203. 
[0073] Sirrte to tfiecaseed a subecrtw tearing 
waiting state moving between a mobile rado zone and 
an coasting rado zone, the channel swrtcting operation 

25 in the talking state takes place onfy the prede t ei n mn ed 
lag time after the detection of a change in a rado cond* 
tion report 2, to avoid useless channel switching opera* 
tons. 

30 (2) Registering positio n and selecting control channels 
for mobile base station 

[0074] Figures 14A and 14B show a position register- 
ing operation of the mobie base station accordng to the 

38 present invention. 

[0075] As soon as a power source is turned on, the 
mobie base station carries out a position registering 
operation to an existing base station (the existing base 
station A in this example) having an existing radio zone 

40 in which the mcbtte base statics 

base station sends a report with a position (Timber to 
the mobie base station. The mobile base station trans- 
mits the position number to the home memory through 
the existing base station, and the home memory rotates 

48 the pcetfcfl rumber to a mobie base station nurnber. 
[0076] In Figs. 14Aand 14a the mobile base station 
moves from the existing rado zone of the existing base 
station A into the existing rado zone of the existing base 
station a scans perch channels in step $213. receives 

so a report from the existing base station B in step S216, 
and detects a change in a position number in the report 
in step S217. The mobie base station carries out the 
position registering operation mentioned above in step 
S218. 

55 [0077] A result of the position registering operation is 
recorded in the home memory of the network in step 
$224. As is apparent in Figs. 14A and 14a subscriber 
terminals controied by the mobie base station are inel- 
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want to these processes Accordingly, any subscriber 
terminal in the mobile ratio zones of the mobile base 
station keeps a position number specific to the mobie 
base station wen if the mobile base station carries out 
the position registering operation. 5 
[0078] The mobie base station of the present inven- 
tion involves subscriber terminals that exclusively use 
control channels whenever they make or receive calls. 
Accordingly, the mobile base station must have a plural- 
ity of control channels to make itself ready for control 10 
channel switching requests. If there are no incoming 
and outgoing cals. the mobile base station is in a wart- 
ing state similar to subscriber terminals. At this lime, the 
control channels are on perch channels of a corre- 
sponding existing base station, or on scan perch chart- is 
nets. 

[0079] If there is an incoming or outgoing cel. the 
mobile base station selects one of the control channels 
that is available tor comm un i ca tion and has a suitable 
quafty and starts cafl control on the selected control 20 
channel. M the number of calls increases to fdry occupy 
the control channel, the next available control channel 
having a suitable quality is selected. Since the mobie 
base station is always traveling, a control channel used 
first gradualy deteriorates. On the other hand, control 25 
channels tat are not used are always on perches that 
are avafcble and have suitable quality in a correspond- 
ing ousting radio zone. 

[0080] The base contrcier 32 (Fig. 5) always selects 
a control channel tat is available lor corrmrication so 
and has good quality. The control channel presently 
used gradually ctteriorates as the mobile base station 
travels, and therefore, is not used for new calls. Conse- 
quently, the control channel presently used w* be put in 
a waiting state as soon as it starts to hande no calls, ss 
Then, this control channel scans an avalable perch of 
good quality in an existing rack) zone. These processes 
are repeated. 

[0081] figure 15 shows the control channel swtehing 
operation of the mobile base station according to the 40 
present invention. 

[0082] h this example, the mobile base station has 
three control channels a, and c. The swncrtng cpera- 
tion of these control c h an n el s wil be expl a ined . 
[0083] fen a situation (1), the control channel a handles 4s 
a call through ta snsflng base station A. In a situation 
(2), time has pa w ed wrthout change. In a sftuabon (3), 
the control channel b starts to hande a cal through the 
existing base station a and ta control channel a does 
not pick up a nsw caJL In a situation (4), time has so 
passed without change 

[0084] In a situation (5). taccrtrdcharvtelahandee 
no cal. In a situation (6). the control channel a scans 
perches and recognizes the existing base station O. The 
control channel c starts to handle a call through ta ss 
existing base station C The control channel b does not 
pick up a new cal. In situations (7) and (8). time has 
passed without a change. 



[0085] The control channels are used only when con- 
necting incoming and outgoing calls, and therefore, an 
occupation time of the control channels is short, tf there 
is a call that occupies a control channel for several sec- 
onds, the call is disconnected as abnormal. Accor din gly, 
the control channels need only several seconds to 
restore a waiting state after use. 

(3) Handling incoming call to subscriber terminal in 
mofaJo rado zone 

[0068] Figures 16 and 17 show an operation of han- 
dling an incoming cafl to a subscriber terminal that is 
present in one of the mobile rado zones of ta mobile 
base station. 

[0087] VVhsff aninconrwigcall totasubs^ 
nal occurs, the network retrieves positional data tor ta 
subscriber terminal out of the home memory. As 
explained in "(1) Handing subscriber terminal when it 
moves between existing radio zone and mobde rado 
zone. 0 ta positional data for ta subscriber tsrrninal 
has a mobse base station number instead of a position 
number. According to ta mobile base station number, 
ta home memory retrieves positional data for ta 
rnobie base station and obtains a position number in 
stepS230. 

[0088] Then, a cal is mode to an existing base station 
having the position number in steps S231 and ft??? tn 
this example, ta existing base station B receives the 
call and cals the mobile base station in step S233. The 
mobie base station relays ta call to the mobile rado 
zones thereof in step S234. The cal is received by ta 
oorrespondng subscriber terminal, which returns a 
rado receiving condbon report in step S235. The 
mobie base station tsrnporarily holds ta report aid 
secures a rado speech unit for the existing base station 
a Thereafter, the mobie base station sends a radio 
receiving condition report to ta existing base station B 
instspS23& 

[0089] At trwrnomentthe rado speech unit is avaia- 
He only at the mottle base station. Charmel connection 
control Is separately carried out between the existing 
base station B and the mobie base station, and 
between ta subscnber terminal and the mobie base 
station. The report of ta mobie base stabon is sent to 
ta network through ta existing base station B in step 
S237. Accordng to ta report ta network selects a 
speech channel to be used between ta existing base 
station B and ta mobile base station and issues an 
instuctfon that specifies ta s ele ct ed speech channel in 
step S238. The instruction is sent to ta mobile base 
station through the enisting base station B in step S239. 
At ta moment there is a possbirty that a speech 
channel is estabished between another existing base 
station and the mobie base station. According to ta 
instuction, ta mobile base station activates ta speech 
channel in stapS247 and uses the rado speech unit to 
cany out synchronization and establish a speech chan- 
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net between the existing base station B and the mobile 
base station in steps S251 to S253. 
[0090] In the mean time, the mobile base station 
refers to the temporarily held raolo condition report from 
the subscriber terminaJ, secures a speech channel in s 
the mobile raolo zone thereof, and informs the sub- 
scriber terminal of the secured speed) channel in step 
S248. The mobie base station and subscriber terminaJ 
synchronize with each other and establish a speech 
channel between them in steps S249 and S250. Once io 
the speech channels are established between the exist- 
ing base station B and the mobile base station, and 
between the mobile base station and me subscriber ter- 
minal, cal control signals are transferred between the 
network and the subscriber terminal through the speech is 
channels, to oompiete the handing of the incoming cal 
to the subeariber terming. 

(4) Hantfing outgoing cal from subscriber terminal in 
mobile ratio zone so 

[0091] Figures 18A and 188 show an operation o* 
handing an outgoing cal from a subscriber terminal 
that is present in one of the mobie radio zones of the 
mobile base station 25 
[0092] The subscriber terntod sorts a ration 
ting condition report to the mobile base station in step 
S260. The mobie base station temporarily holds the 
report and transmits a radio transmitting condition 
report of its own to the existing base station B in step x 
S261. 

[0093] Steps S262 to S278twttolow are the same 
as steps S237 to S253 of Figs. 16 and 17. Once speech 
channels are estab lish ed between the existing base sta- 
tion B and the mobile base station, and between the 35 
mobile base station and the subscriber terminal, cal 
control signals are transferred between the network and 
the subscriber terminal through the speech channels, to 
complete the handing of the outgoing call from the sut>- 
scrtoer terminal. " 

(5) SwftchJng chamto tor cal of subscriber terminal in 
mobile radto zone 

[00941 A channel s w i tchi n g operaion for a cal of a « 
subscriber tarn** fiat is present in one of the mobie 
radio zones of the mobie base station is classified into 
a channel switching operation between existing raolo 
zones, and a channel switching operation between the 
mobile radto zones of the mobile base station. so 

1) Channel switching operation between existing radio 
zones 

[0095] Figures 19A and 19Bshow a channel switching ss 
operation of the mobile base station between existing 
radto zones. 

[0096] The mobile base station is traveling while peri- 



odical ty obtaining radio condition reports from the exist- 
ing radio zones of peripheral existing base stations. A 
call of a subscriber terminal that is present in one of the 
mobile radio zones of the mobile base station is con- 
nected to, tor example, the existing base station 8 
through a speech channel, rf the radio condition of the 
speech channel connected to the existing base station 
B deteriorates below the radio condition of the existing 
base station A, the mobie base station sends a ratfio 
condition report 2 in step S280 to the existing base sta- 
tion B with a re ques t for actively switching channels. 
[0097] Upon receiving the request the existing base 
station B requests the network to issue an instruction to 
specify a nm raolo channel. Upon receiving the instruc- 
tion from the network, the exsting base station B trans- 
fers it to the mobie base station in step S292. The 
mobde base station synchronzcs the iwh channel with, 
the existing base st a t ion A and ewitches the present 
speech channel cotweded to the suiting base station 
B to the new channel connected to the existing base 
station A in step $293. The existing base station B 
releases the present channel in step S297. Subscriber 
terminals under the control of the mobie base station 
never participate in these operation s , and iterator*, no 
channel switching oocurs in the subscriber let nwials. 

2) Channel twifc lam between mobie radto zones 

[0098] Figure 20 shows a channel switching operation 
of a subscriber terminal between the mobie radio zones 
of the mobie base station. 

[0090] The mobie base station is instafled in a mobie 
space such as a train, to control mobie radto zones allo- 
cated to cam of the train. While the mobile base station 
is traveing, the user of a subscriber terminal moves 
from one mobie radio zone to another, i.e., from one car 
to another. 

[0100] The subscriber terminal receives zone data 
from the mobie base station and from peripheral exist- 
ing base stations and monitors the rarJo conditions of 
the zones. The subscriber terminal pertodfcaiy sends a 
raolo cona ti o n report 2 to the mobie base station in 
step 3300. Vttosubsoft)ertarrrM moves from a 
mobie radto zone to a second, the radio condition of the 
first one deteriorates, and that of the second one 
tfnproves* 

[0101] At this time, the mobile base station determines 
that the radto oondtion of the second mobie ratio zone 
is better tor the subscrtoer terminal than tat of rte first 
one, secures a channel of the second one. and informs 
the subecnbor terminal of the new channel in steps 
S302 to $304. As soon as tie subscriber terminal syn- 
chronizes rtserf wflh the new channel, the speech charv 
nd to the first mobie racte zone is switched to the new 
oner steps $305 to S307. 

[D102] Contrary to the example of Figs. 19A and 19B, 
existing base stations never participate in these opera- 
tions. Accordingly, no channd switching operation takes 
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place between the mobile base station and the existing 
base stations during the above operations, tf errors 
such as cornrnuntcarJon bit errors occur between the 
mobile base station and the subscriber terminal, the 
mobile base station determines that the radio condition 5 
is deteriorating and carries out channel switching 
between the mobile radio zones thereof. 

(6) Cutting call of subscriber terminal in mobile rarJo 
zone 10 

[0103] The cutting of a call of a subscriber terminal 
that is present in one of the mobile radio zones of the 
mobile base station is classified into a cut on speech 
completion, a squelch between the mobile base station is 
and an existing base station, and a squeteh b o tw oo n the 
mobile base station and the subscriber terrrinal 

1) Cut on speech completion 

so 

[0104] Figure 21 shows a speech completion opera- 
tion. 

[0105] When a speech completes from the network, a 
speech comple ti on process is earned out between the 
existing base station and subscriber terminal that relate 25 
to the cafl. through a speech channel. The network 
informs the mobile base station of the cutting of the 
channel through the existing base station in steps S310 
and S311. The mobfle base station relays the channel 
cut to the subscriber terminal in step S3 12 and returns jo 
a channel cut acknowledgement to the existing base 
station in step S314. The existing base station cuts the 
speech channel in step S317. The subscriber terminal 
receives the channel cut in step S312 and returns an 
acknowledgement in step S3 13. 35 
[0100] Upon receiving toe channel cut acknowledge- 
ment from the subscrtoer terminal, the mobile base sta* 
ton cuts a speech channel to the subscrtoer terminal in 
step S315. rf a speech oompletee at the subscriber ter* 
minal. the speech completion process is carried out 40 
between the subscrtoer terminal and the existing base 
station through the speech channel between them The 
network informs the rnobie base station of a channel 
cut through the anting base station The processes 
that follow are the same as those rnenbonedabovei 45 

2) Squelch between mobie base station and existing 

base station 

[0107] Figure 22 shows a squelch operation between so 
the mobie base station and the existing base station & 
[0108] The mobie base station and existing base sta- 
tion B monitor speech channels and find that a rsxfo 
condition between them is lower than a p re d e te rmined 
level. If this low^evel conrJtion continues for a predeter* 55 
mined time, a squelch action is carried out in steps 
S320. S321.andS32& 

[0109] The existing base station B informs the network 



of a channel cut and cuts the speech channel in steps 
S322 to S324. On the other hand, the mobile base sta* 
ton informs a corresponding subscriber terminal of the 
channel cut (squelch) in step S326 and waits tor an 
adoiowledgement from the subscriber terminal. Upon 
receiving the acknowledgement in step S327. the 
mobde base station cuts a corresponding speech chan- 
nel in step S328. 

3) Squelch between mobie base station and subscriber 
terminal 

[0110] Frgure 23 shows a squelch operation between 
the mobie base station and a sub6cnber terminal. 
[0111] The mobile base station monitors the radio 
condition of a speech channel connec te d to the sub- 
senber terrninat tf the ratio condition d eterior at e s 
below a predetermined level and if it does not improve 
tor a preotoemined time in step S330. the mobie base 
station informs the subscriber terminal of a channel cut 
(squelch) in step S332. This i n ferm ati on wl not be 
received by the subscriber terminal due to the deteriora- 
tion of the radio condition. 

[0112] At the same time, the mobile base station stops 
signal tn wm i ssi on through a speech channel to toe 
existing base station B to step S335. As a result tie 
existing base station B aotoiowleoVjes toe squelch in toe 
mobile base station in step S336. and requests the net- 
work to carry out a speech channel cutting operation 
simiar to the case of Rg. 22. 

(7) Exclusive services in mobile rarfo zone 

19113] The present invention provides a variety of 
exclusive services to toe train in which the mobile base 
staion is installed. The services are provided with voice 
and digital signals through speech channels or as a 
smal amount of intormabon through control channels. 

1) Services torough speech channels 

[0114] Figure 24 srwws exclusive services providedin 
the train through speech channels. 
(0115) The services mey be special da) services. The 
user of a subscrtoer terminal dials a special number 
starting with, for example. •#.' or — instep S340. The 
main controier 34 (Rg. 5) of the mobie base station 
recognizes the special number, and the adeftionat-eerv- 
ice supplier 35 determines the contents of a service cor- 
re sp onding to the special number. This service may be 
to cal an information desk in the train and is providedin 
step S345. 

[0116] The example of Rg. 24 does not fcmit the kinds 
of services provided in step $346 through speech chan- 
nels. The speech channels may be used to provide 
voice in form a tion or for data communica ti on such as 
personaJ-cornputer communication and tacsmle 00m- 
rTutication. The services may include ordering some- 
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thing from a cafeteria in the train and asfcrng tor some 
sightseeing information. 

2) Services through control channels 

5 

[0117] Figures 25 to 27 show services provided 
through control channels in the train. 
[0118] In Rg. 25. a subscriber terminal receives aotf- 
bona) information through a control channel. The mobile 
base station periodically sends the additional informa- to 
ten with a radio condition report to subscriber terminate 
in step S360. The additional infor ma tion may be sent at 
other timings or at given intervals. 
[0119] Each subscriber terminal always receives a 
radio condition report from the mobile base station, is 
Upon receiving the additional information, the sub- 
scrtoer terminal may display it on an LCD part thereof. 
The ad di tio n al in form a tion may include an arrival 
announcement for the next stop. The addrfonai-earvice 
supplier 35 (Fig. 5) asks the main controler 34 to pro- » 
vide such a service, and the main controfler 34 adds the 
service to the radio condition report and sends it to the 
subscriber terminals. 

[0120] Figures 26 and 27 show a service tor rejecting 
outgoing and tnoomng calls. This service uses informs- 25 
toon about restric ti on s contained in a radio condition 
report perioolcaJty transmitted to subscriber terminaJs. 
As soon as the train starts, the outgoing and incoming 
caJ rejection service starts. In Rg. 26. the incoming cal 
rejection service turns on a speech rejection in step so 
S370. If there is an incoming call from the network to a 
subscriber terminal in steps S373 to S375, the mobie 
base station releases the subscrtoer terminal in step 
S377 without sending an alert message to the sub- 
scriber terminal. In this case, no ringing occurs on the 35 
subscriber terminal. 

[0121] In Fig. 27, the outgoing cal rejection service 
turns on a speech rejection in step S380. tf there is an 
outgoing cal from a subscrtoer terminal in step S381, 
the mobile base station simply releases the subscrtoer 40 
terminal in step S382. In the case of a usual incom- 
ing/outgoing cat! re st riction, the user of a subscrtoer ter* 
minal may move to another mobie radto zone in another 
car where communication may be posstole if an outgo* 
ing cal is rejected On the other hand, since the present 45 
invention shuts down outgoing and i ncom in g cal 
sequences itaerf, the user may not attempt to move to 
another mobile radto zone 

[0122] The present invention may provide a variety of 
inform a tion re s triction services, For sample, a specie so 
mobile racfio zone such as one tor a first-class car may 
be put outside the outgoing and nooning cal restric- 
tions. This may discriminate services depending on 
mobile radio zones 

55 

3) Services through speech and control channels 
[0123] Figures 28 and 29 show services provided 



through speech and control channels in the train. 
[0124] The user of a subscriber terminal issues a 
voice or data instruction to the addrtxyial-service sup- 
plier 35 (Fig. 5) through a speech channel. After a pre- 
determined time, a reply is sent to the subscriber 
terminal through a control channel. 
[0125] This service is a combination of the service of 
Fig. 24 provided through speech channels and the serv- 
ice of Fig. 25 provided through control channels. 
Namefy, steps S390 to S400 correspond to the services 
usng speech channels, and steps S401 to S403 to the 
services using control channels. A replay to the sub- 
scriber terminaj may be sent through a speech channel 
instead of a control channel, as in step6 $402 to S415. 
This service may be reaized in such a way that the user 
of a subscriber terminal makes a request by voice for 
intormation about tor example, a destination, and the 
mobie base station returns arrival time tor the destina- 
tion. TheasrivaJtmiealepftayedonadispty 
subscriber terminal. 

[0126] As explained above, the present invention pro- 
vides the special effects ot 

(1) providing subscriber terminals that are present 
in the mobile radk> zones of a mobie base station, 
with services specific to the mobie base station 
wittwjut deterkxaing comrnurication quaitv; 

(2) reducing the numbers of channel switching and 
position registering oper a tion s even during the 
Nghspoed traveing of the mobile base station, to 
suppress congestion in a network that controls the 
mobie base station and reduce the power con- 
surnption of the subscrtoer terminals: and 

(3) providing such specific services even to an 
immobie area (or a mobile area moving at a speed 
of zero) by aJocating a redo zone to the immobie 



a moose comrrvweauon system comprising. 

an existing base station tor control wig a fixed 
radio zone that covers a predetermined area; 
a mobile base station tor oontroiing a mobie 
radio zone that covers an inner space of a 
motile object and 
a mobie terminal. 

2. The system of daim 1, wherein the mobile base 
station has: 

first wM«imw*Jw,wt means tor communicating 
with the existing base station such that the 
mobile base station serves as a mobile base 
station tor the existing base station; 
second conrnuncation means for communi- 
cating with the mobie terminal suoh that the 
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mobie base station serves as a fixed base sta- entered into or exited from the mobile radio zone rf 

tion tor the mobie terminal when the mobile an entered or exited state continues tor a predeter- 

terminal is present in the mobile radio zone of mined time, 
the mobie base station; and 

main control means tor controffing path con- s 11 The system of claim 2, wherein the existing base 

nection between the first and second conwnuni- station confirms that the mobile terminal has 

cation means. entered into or exited from the mobde radio zone rf 

an entered or exited state continues tor a predeter- 

3. The system of claim 2, wherein the first cornmur* rnhedtime. 
cation means connects and switches channels to ro 

the existing base station, independently of the sec- 14. A mobile base station provided tor a mobile abject 

ond cornrnunication mem. tor communicating with an existing base station 

having a fixed rado zone covering a predetermined 

4. The system of ciaim 2. wherein the first cornrnuni- area and with mobie terminals, and controlling 
cation means has control diannete to the existing is mobile racfo zones located to inner spaces of the 
base station and successively scans perches tor mobile object co mpri si n g : 

unused control channels. 

base co n^i ^ i cali u<>mear» tor co iTMii u i» uata > g 

5. The system of ciaim 2, wherein the second commu- with the ax i ai irtn ho— a te tk m: 

nication means connects and switches channels to 20 terminal co mm u n i cati on means tor cornmuriH 

the mobile terminal, independently of the firstconv eating with the mobile tsrmrtafc that are 

municatton means. present in the mobie radto zones; and 

main connmiatxyi control means tor control- 
& The system of claim 5. wherein the second commu- ling aynmunicabon between the base commu- 
nication means controls at least one mobile rado 2s nication means and tie terminal 
zone and oommunicates with mobie terminals that conrnunication means and providing exclusive 
are present in the mobieradto zones such that the services to the mobie tenrinaii that are 
mobile base station serves as a fixed base station present in the mobie radto zones, 
tor the mobile terminals; 

90 1S The mobie base station of claim 14, wherein the 

7. The system of daim 5, wherein the second commu- base communicalion means has: 
nication means transmits signals whose level is 

greater than the level of signals received from the a base transceiver tor conwtiunic ali ng with 
fixed rado zone. existing base stations that torm a mobie com- 
as muntoation service network; and 
& The system of daim 7, wherein the larel of signals a base controfler tor controlBng the base trans- 
to be transmitted is controlled to be relatively carver and securing channels tor the base 
greater than the level of received signals. transceiver. 



9. The system of daim 2. wherein the mobie base 40 
station further has: 

additional- s ervice supply means tor supplying 
adtfflwnal cuum i caUun services exclusively 
to the mobie radto zone. 43 

10. The system of daim 9, wherein the addttona) com- 
munication services are incfividuaJly suppled to 
mobile rado zones that are under the control of the 
mobie base station. so 

11. The system of claim 2. wherein the mobie terminal 
co nn ect s and switches channels when entering into 
or exiting from the mobie radio zone rf an entered 

or exited state lasts tor a predetermined time. 55 

12. The system of daim 2. wherein the mobie base 
station confirms that the mobie terminal has 



1*. The mobie base station of claim 14, wherein the 
terminal convnunicaNon means has: 

a terminal transceiver tor cormxroating with 
the mobie terminals; and 
a terminal controller tor contrding the terminal 
transceiver and securing channels tor the 
mobie terniinais that move between the mobie 
radio zones. 

17. The mobie base station of daim 14, wherein tie 
main conwmncaeon control means has: 

a main controfler tor con fc ut hi g the base con- 
troller of daim 15 an) trie temM controller of 
daim 16 and selecting channels between the 
base controller and the terminal controOer; and 
an aotfttonakeervico suppler tor provi din g the 
exclusive services to the mobie terminals that 
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are present in the mobile radio zones. 

18. The mobile base station of daim 15. wherein the 
base transceiver has control channel units tor the 
existing base station, and wherein unused control s 
channel units sequentialy scan perches. 

19. The mobile base station of daim 16. wherein the 
terminal transceiver oontrote the level of radio sig- 
nals in the mobile radio zones to control the level of 10 
perches lor the mobile terminals. 

20. In a method of controlling communication among a 
network, existing base stations each for controlling 

a fixed rado zone that co/ers a predetermined is 
area, a mobile base station tor controfing at least 
one mobile radio zone allocated to an inner space 
of a mobile object and mobdo t emu nets, a method 
of registering the position of one of the mobile ter- 
minals that enters into the mobile radio zone from 20 
one of the fixed radto zones, compr isin g the steps 
of: 



fixed radio zones, comprising the steps of: 

making the mobile terminal actively issue a 
request tor switching channels, the request 
accompanying a radio condition report and 
i n for mati on about the mobile base station; 
mating the existing base station that cottrots 
the fixed radio zone in question receive the 
request and transfer the same to the network: 
mating the network receive the request and 
issue a request tor securing a channel tor the 
mobile base station aocorcting to the intorma* 
tion about the mobile base station whose radio 
condition is determined to be the most suitable 
tor the mobile terminal; 

mating the mobile base station set accordng 
to the channel securing request a new speech 
channel between the mobile base station end a 
proper one of the existing base stations; and 
using the new s peec h channel to set a s peech 
channel between the mobile base station and 
me moose isniviai. 



making the mobile terminal receive a report 
and actively issue, according to the report a zs 
request tor updating a registered position, the 
request accompanying information about the 
mobile base station; 

mating the mobile base station receive the 
request and transfer the same to the network so 
through the existing base station that controls 
the fixed radio zone in question; and 
mating the network receive the request and 
update the registered position of the mobile ter- 
minal stored in a home memory by the intorma* ss 
tion about the mobile base station. 

21. In the method of controlling communication of ciaim 
20, a method of registering the pos i tion of one of 
the rrobtieterrrmate that exits from the mobile rado 40 
zone, comprising the steps di 

mating the mobile terminal receive a report 
and actively issue, a cco r di ng to the report a 
request tor updating a registered position, the «s 
request accompanying information about the 
moose osse swoon, 

mating a proper one of the existing base sta- 
tions receive t*e request and transfer the same 
to the network; and so 
making the network receive the request and 
update the registered position of the mobile ter- 
minal stored in a home memory accordingly. 

22. In the method of controlling communication of daim & 
20, a method of controlling speech channels when 
one of the mobfle terminals that is in a talking state 
enters into the mobde radio zone from one of the 



23. In the method of oof treeing communication of daim 
20, a method of cxrtroling speech channels when 
one of the mobile temiriarsmatisinatailQngstate 
exits from the mobie rado zone, comprising the 

mating the mobfle terminal actively issue a 
request tor swtching channels, the request 
aoconpanying a radio condition report and 
information about the mobile base station; 
mating the mobile base station receive the 
request and transfer the same to the network 
through a proper one of the existing base sta- 
tions; 

mating the network receive the recpest and 
issue a request tor securing a channel tor one 
of the existing base stations whose radio condi- 
tion is determined to be the most suitable 
accordng to the radto condtfon report; and 
mating the existing base station of the most 
suitable rado concfton set accordng to the 
channel securing request a new speech chan- 
nel to tie mobile terminal 

24. In the method of oontroelng communication of daim 
20. a method of re giste ring a position of the mobile 
base station that is noring, comprising the steps ofr 

mating the mobie base station receive a 
report and actively i6sus, according to the 
report a request tor updating a registered posi- 
tion, the request accompanying information 
about the mobile base station; 
mating a proper one of the existing base sta- 
tions receive the request and transfer the same 
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to the network; and 

making the network receive the request and 
update the registered position of the mobie 
base station stored in a home memory accord- 
ingly. 5 

25. In the method of con ti ol l ing communication of claim 
20. a method of controlfing channels of the mobie 
base station that is moving, comprising the steps of: 

10 

making the mobile base station actively issue a 
request tor switching channels, the request 
accompanying a rado condition report and 
information about the mobile base station; 
making a proper one of the existing base sta- 13 
tons receive the request and transfer the same 
to the network; 

making the network receive the request and 
issue a request tor securing a channel tor one 
of the existing base statioris whose racfocondi- 20 
tion is determined to be the most suitable 
according to the radio condition report, and 
making the easting bete station of the most 
suitable radio condition set according to the 
channel securing request a new speech chan- 25 
nel to the mobto base station. 

26. In the method of controlfing corrmjnication of daim 
20, a method of handfing an incoming call to one of 
the mobile terninals that is under the control of the x 
mobile base station, comprising the steps of: 

making the network retrieve from a home mem- 
ory in for ma tion about the mobile base station 
that is controlling the mobile terminal to be as 
called; 

making the mobile base station transfer thecal 
from the network to the mobile terminal; 
making the mobile base station receive a rado 
receiving condition report from the mobile ter- 40 
rrtnal and temporarty hold the report 
making tie mobile base station set a channel 
to a proper one of the existing base stations 
according to a radto receiving concftion report 
of its own; 45 
mating the mobile base station connect the set 
channel with a channel to be set to the mobie 
terminal acco rding to the temporarily held 
report and 

processing the incoming call between the so 
mobie terminal and the network. 

27. In the method of controlling communication of daim 
20. a method of handing an outgoing cal from one 

of the mobile terminals tut is under the control of 55 
the mobile base station, comprising the steps of: 

making the mobie terrrinaJ transmit a racfo 



transmitting condition report to the mobile base 
station; 

mating the mobie base station temporality 
hoid the report and transmrt its own radio trans- 
mitting condition report to the network through 
a proper one of the existing base stations; 
mating the mobie base station set a channel 
to the existing base station according to a 
request from the network; 
mating trie mobie base station connect the set 
channel with a channel to be set to the mobile 
terminal aocordng to the temporarily held 
report; and 

processing the outgoing call between the 
mobile terrrinaJ and the network. 

28l In the method of contottngconrnxvcationof daim 
20, a method of registering the position of one of 
the mobie terminals in the mobile base station, 
comprising the steps of: 

mating the mobie terminal receive reports 
from the mobie radio zones and actively issue, 
according to the reports, a request tor updating 
a registered position; and 
mating the mobile base station receive tie 
request and update the registered position 
managed by the mobie base station 

29l In the method of corfroff ng corrrnunication of claim 
20. a method of conbo B n g a channel from tie 
mobie base station to one of the mobile terminals, 
comprising the steps of: 

mating the mobie terrrinaJ issue a request for 
matching a channel, the request accompany- 
ing a radio condition report about the radto oon- 
ditions of tie mobile radto zones: and 
mating the mobile base station receive the 
request and sat a channel to the mobie termi- 
nal in one of the mobie raOo zones whose 
ratSo condition is determined to be the most 
suitable according to the radio condition report 

30. Inthemettodof contottngcom^^ 

20, a method of terminating a call of one of the 
mobie terminals under the control of the mobie 
base station, comprising the steps of: 

cutting a channel between a corresponding 
one of the existing base stations and tie 
mobie base statton a c co rdtog to a chart* 
ting instrucbon from the network; and 
mating the mobie base station cut a channel 
to the mobie terminal. 

31. The cal termrating method of claim 30. further 
cornprising the step of: 
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making the mobile base station cut the channel 
to the mobile terminal upon detecting a squelch 
between the existing base station and the 
mobile base station. 



addng a service corresponding to the instruc- 
tion to a report and transmitting them to the 
mobile terminal through a control channel. 



instruction being generated with a special dial 
number, voice, or data: and 



5 



32. The call terminating method of daim 30, further 
comprising the step of: 

making the mobile base station cut the channel 
to the existing base station upon detecting a io 
squelch between the mobile base station and 
the mobile terminal. 

33. In a method of controlling services provided by a 
mobile base station to mobile terminals, the mobie '5 
base station being installed in a mobile object to 
communicate with existing base stations each con- 
trolling a fixed radio zone that covers a predeter- 
mined area as well as with the mobile terminate. 

the mobile base station controlling at least one so 
mobile radio zone afiocated to an inner space of the 
mobile object tie mobile tenrinate being present in 
the mobile racfo zone, a method of provicbng the 
services to the mobile terminals through speech 
channels comprising the steps oft 25 

receiving an instruction from any one of the 
mobile terminals in the mobile radio zone, the 
instruction being generated with a special dal 
number, voice, a data; and » 
provicbng a service corresponding to the 
instruction to the mobile terminal through a 
speech channel. 

34. In the method of controiing services of claim 33, a ss 
method of providing the services to the mobile ter- 
minals through control channels comprising the 
step of: 

adding the service* to a report ardtrarwr^ <o 
them to the mobie terminals through the con- 
iroi cnanneeL 

35. The metiod of dmm 34, wherein the services 

. include speech rejecting data to release incoming 48 
caSs to the mobie tsuiviale. 

36. The method of dmm 34, wherein the services 
include speech restricting data to release outgoing 
calls from the mobile terminals. so 

37. In the method of c o ntr o i ing services of claim 33, a 
method of providing the services to the mobie ter- 
minals through fcjjoscJi and control channels com* 
prising the steps of: « 

receiving an instruction from any one of the 
mobie terminals in the mobie radio zone, the 
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